ABSTRACT Changes in ventilatory capacity during the work shift were studied in workers exposed to tea dust in two tea-packing plants, wood dust in two furniture factories, and virtually no dust in an inoperational power station. The FEV, and FVC in workers exposed to dust were found to decline during the work shift by a small but significant volume. The MMFR, Vmax 50% and Vmax 75%
found that dust in cotton mills suppressed the "indirect maximum breathing capacity" (IMBC) and increased airway resistance during the working day. These findings were later confirmed2 3 and others observed that the FEVo.75, FEV1, or forced vital capacity (FVC) were similarly affected in workers exposed to flax dusts,45 cotton dust,6 7 hemp dust,8 9 and jute dust.10 11 These changes were at one time considered to be byssinotic symptoms even though they occurred also in non-byssinotic subjects. In the past decade, however, workers' FEV1 and FVC in particular were found to decline on exposure to dusts in industries where byssinosis does not occur, such as in coal-mines,12 and in wool13 and tobacco processing factories.14 Similar changes tended to occur in other, occasionally more sensitive but at the same time less reproducible, indices of ventilatory function, such as the maximum midexpiratory flow rate (MMFR), peak-flow (PF), and flow volume curves (Vmax 25 %, Vmax 500%, and Vmax 75 %). Recently, Anderson et al15 showed that the FEV1 fell by a small but significant amount in people who had been rebreathing very high concentrations mg/m3) of inert carbon-coated plastic particles for several hours in an exposure chamber.
Evidence suggests that the decline in ventilatory Received 10 September 1980 Accepted 2 December 1980 capacity that occurs after exposure to some dusts is brought about by airway constriction due to the release of histamine in the bronchioles of the lung. Cotton dust was shown to contain agents that in invitro experiments released about twice as much histamine from lung tissue as other dusts." 16 17 Inhalation of an aerosol dispersed from an aqueous extract of cotton bract was found to suppress the FEV1 in healthy volunteers and cause a sensation of chest tightness not unlike that felt by byssinotic patients during the first shift of the working week. The mass concentrations of airborne dust (mg/m3) in the workers' breathing zone were determined by Casella personal dust samplers (at a flow rate of about 2 1/min) and that in the work zone was measured by the Rotheroe-Mitchell L60 areal dust samplers (at a flow rate of about 60 1/min) at a height of roughly 1-5 m. The glass-fibre filters used were conditioned in a desiccator before weighing them on a Cahn electrical microbalance. The concentration of airborne respirable dust was measured by the Hexhlet (at a flow rate of 50 1/min) and the size distribution (aerodynamic diameter) of airborne particles was estimated by the seven-stage Battelle cascade impactor (at a flow rate of 12 5 1/min).
The concentration of viable airborne microorganisms (N/m3) in the work zone was measured using the Andersen 2000 Viable Sampler (at a flow rate of 28 3 1/min). This is a multijet cascade impactor in which petri-dishes filled with culture media take the place of impactor plates. Samples of organisms were deposited on selective media for growing fungi (5 % malt extract agar), Gram-negative bacteria (endo-agar including penicillin), and Gram-positive bacteria (nutrient agar including nalidixic acid). After a period of suitable incubation (three to seven days at room temperature for the malt extract agar and 24 h at 37°C and a second 24 h at room temperature for the nutrient and endo-agar media) the colonies of micro-organisms were counted and the counts corrected according to the positive hole In the main study the ventilatory indices were determined in each subject just before and immediately after a Monday and a Thursday work shift.
At the same time the concentration of airborne dust to which the workers were exposed was monitored in some workers' breathing zones by personal dust samplers with which they were fitted for the duration of the shift. The concentration of airborne dust in the work zone, airborne respirable dust, airborne fungi, and bacteria were monitored in one to three strategically selected positions in the zone during the work shift by areal dust and microbe samplers at a height of 1.5 m.
In a separate study 26 workers whose ventilatory capacity had been found to decline during the work shift in one of the two tea packing plants (factory 1) were given bronchodilator drugs to ascertain whether or not the observed changes could be reversed. Isoprenaline sulphate (Iso-autohaler, Rika Labs) was administered at the end of the shift on a Monday and ipratropium bromide (Atrovent, Boehinger) at the same time on another Monday, both in aerosol forms through inhalers in measured doses of 0-16 mg and 2 x 0-02 mg respectively. Although these drugs are perfectly safe, they were, nevertheless, given under full medical supervision; intravenous lignocaine and emergency resuscitators were available in the unlikely event of cardiac arrhythmia. The blood pressure and heart rate were (table 5) . The administration of these aerosols increased the ventilatory capacity also in seven healthy staff members of this department with much of the effect developing within minutes after treatment. As observed before28 29 the greatest improvements were obtained in the MMFR and maximum expiratory flow rates (particularly in Vmax 50%) rather than the FEV1. Therefore, the decrease of ventilatory capacity in the workers exposed to dust during the work shift was probably due to bronchoconstriction.
Cotton dust that has been shown to include some histamine-releasing agents depresses the ventilatory capacity in many workers during a work shift considerably more than wool, tobacco, tea, or wood dusts, which presumably contain histaminereleasing agents in lower concentrations. Dusts consisting of inert coal or plastic particles may release histamine by mechanical irritation when they deposit in the pulmonary tract. The resultant bronchoconstriction may be a physiological rather than a pathological reaction to dust exposure. The narrowing of airways enhances airflow turbulence, which in turn increases the rate of particle deposition into the tracheobronchial region from where deposited particles are cleared out efficiently by the Al Zuhair, Whitaker, and Cinkotai ciliary mechanism.Thus bronchoconstriction tends to prevent the entry of respirable particles into the alveolar region, which is considerably more vulnerable to the toxic effects of foreign bodies than the tracheobronchial region.
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